According to the Empathizing-Systemizing theory (E-S Theory), individual differences in how people understand the physical world (systemizing) and the social world (empathizing), are two continuums in the general population with several implications, from vocational interests to skills in the social and physical domains. The underlying mechanisms of intuitive physics performance among individuals with strong systemizing and weak empathizing (systemizers) are, however, unknown. Our results affirm higher intuitive physics skills in healthy adult systemizers (N=36), and further reveal the brain mechanisms that are characteristic for those individuals in carrying out such tasks. When the participants performed intuitive physics tasks during functional magnetic resonance imaging, combined higher systemizing and lower empathizing was associated with stronger activations in parts of the default mode network (DMN, cuneus and posterior cingulate gyrus), middle occipital gyrus, and parahippocampal region. The posterior cingulate gyrus and parahippocampal gyrus were specifically associated with systemizing "brain type" even after controlling for task performance, while especially in the parietal cortex, the activation changes were simply explained by higher task performance. We therefore suggest that utilization of DMN-parahippocampal complex, suggested to play a role in internalizing and activating longterm spatial memory representations, is the factor that distinguishes systemizers from empathizers with the opposite "brain type" in intuitive physics tasks.
Introduction
Human goal-directed behavior is largely based on predictive coding relying on intuitive knowledge of the laws of physics (Fischer et al., 2016; Hegarty, 2004; McCloskey et al., 1983; Sanborn et al., 2013) . However, people's basic physical understanding of mechanics varies even across the adult population. For example, people may incorrectly predict the path of a ball released from a curved tube (unlike some presume, it is straight not curved) or fail to envision that a ball will follow a path resembling a parabolic arc when it is dropped from the hand of a walking person (Kaiser et al., 1986; McCloskey et al., 1980 McCloskey et al., , 1983 . Some intuitive understanding of basic principles of physics, such as that physical objects are solid, persist over time, and fall to the ground if not physically supported (Bloom, 2009; Spelke, 1994) emerges already during infancy. However, to many of us explicit learning of Newtonian physics and utilizing this knowledge in managing with the real world remains difficult into adulthood (for review see, Sanborn et al., 2013) . This suggests that our intuitive understanding of physics deviates from Newtonian physics, although physics and our intuition of it must still share some similarities, as we can learn to deftly interpret the physical world and to use this information in our interaction with it. So far, it has remained unclear what drives the individual differences explaining how well people learn to interpret and interact with the physical world. According to the empathizing-systemizing theory (E-S theory; (Baron-Cohen et al., 2005; Baron-Cohen, 2009 )) one possible candidate for individual differences leading to better performance in intuitive physics is systemizing. In this study, we investigate how systemizing might lead to better performance in the intuitive physics tasks and which brain mechanisms could be involved in the better performance.
According to the empathizing-systemizing theory (Baron-Cohen et al., 2005; Baron-Cohen, 2009 ), systemizing and empathizing traits are normally distributed across the population. Strong empathizers are people-and social-world orientated individuals, who have the interest and ability to understand the thoughts and feelings of others and the ability to respond to these with appropriate emotions. Strong systemizers, in turn, have a high interest in physical systems and they understand well how things work (Baron-Cohen, 2002; Baron-Cohen 
